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SYSTEM AND A METHOD FOR MANUFACTURIGN AN ELECTROLYTE 

USING ELECTRODEPOSITION 



Examiner: Yuan 



S.N. 10/620,675 



Art Unit: 1745 



December 12, 2006 



Detailed Action 

1 . The Applicant's amendment filed on October 25, 2006 was received. Claims 1 0, 1 6 were 
amended. Claims 55-67 were added. 

2. The text of those sections of Title 35, U.S.C. code not included in this action can be 
found in the prior Office Action issued on July 25, 2006. 



3. Newly submitted claims 66,67 are directed to an invention that is independent or distinct 
from the invention originally claimed for the following reasons: The subject matter of 
aforementioned claims is "a method of manufacturing an electrolyte comprising depositing 
charge polymeric electrolyte particles on a substrate by electrophoretic deposition and 
subsequently depositing additional charge polymeric electrolyte particles on the substrate by 
electrolytic deposition", which is a distinct species from the "a method of manufacturing an 
electrolyte comprising coupling a substrate to a charge electrode and electrodepositing a 
polymeric electrolyte on the substrate" as recited in the original claims. 

Since applicant has received an action on the merits for the originally presented 
invention, this invention has been constructively elected by original presentation for prosecution 



Election/Restrictions 
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on the merits. Accordingly, claims 66,67 are withdrawn from consideration as being directed to 
a non-elected invention. See 37 CFR 1.142(b) and MPEP § 821.03. 

Claim Rejections - 35 USC § 103 
4. Claims 1,2,4-18,55,57,58,61-65 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Schucker (US 2002/0172871 Al) in view of Takeuchi et al. (US 
2001/0014420 Al) as evidenced by Tanabe et al. (US 5,002,647). 

With respect to claims 1,4,6,7,1 1-13,17,18,55,57,58,62,63, Schucker teaches a method of 
manufacturing a composite electrolyte comprising coupling a porous substrate to an electrode 
and applying, via electrophoretic deposition, an ionic conductive composition on said substrate. 
The composition encompasses NASICON (Na 3 Zr 2 Si2POi2). See Paragraphs 31-33. However, 
Schucker do not teach specifically teach the ionic conductive composition is a polymeric 
electrolyte, such as a perfluorosulfonate ionomers. Takeuchi et al. teach an ionic conducive 
material for use as a membrane in a fuel cell can be an inorganic compound such as NASICON 
or a polymeric compound, such as Nafion (a perfluorosulfonate ionomers material). See 
abstract, Paragraph 118. Therefore, it would have been obvious to one of ordinary skill in the art 
to substitute a perfluorosulfonate ionomers for a NASICON as the electrolyte on the porous 
substrate of Schucker, because Nafion and NASICON are considered functionally equivalent 
ionic conductive material. It is also recognized in the art that the electrophoretic deposition is an 
electrodeposition process as evidenced by Tanabe. See Abstract, Column 1, Lines 6-55. 
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With respect to claim 2, the porous substrate, such as yttria-stabilized zirconia, is an ionic 
conductive material. 

With respect to claim 5,10,16,61, it is well known in the art that the electrophoretic 
deposition involves a starting material for the solid electrolyte in a solvent system, applying an 
electric field between an anode and a cathode provided in the solvent system, and thus causing 
the material to be deposited on the surface of a substrate connected to the cathode terminal 
(charged electrode). See Tanabe et al., Column 1, Lines 6-55. 

With respect to claims 8,9,64,65, the disclosure of Schucker and Takeuchi differs from 
Applicant's claims in that Schucker and Takeuchi et al. do not teach the removal of the deposited 
perfluorosulfonate ionomers by machining with a blade. Nevertheless, Schucker teach the 
uniform thickness of the electrolyte is preferred. See Paragraph 52. Therefore, it would have 
been obvious to one of ordinary skill in the art to remove the excess perfluorosulfonate ionomer 
particles on the surface of the porous substrate by using a knife (blade), because Schucker 
teaches the uniform thickness of the electrolyte is preferred. 

With respect to claims 14, 15, Schucker teaches the use of titanium oxide, which is non- 
electrical conductive. 

5. Claims 2-7,60-64 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Schucker (US 2002/0172871 Al) in view of Takeuchi et al. (US 2001/0014420 Al) as applied to 
claims 1,2,4-18,55,57,58,61-65 above, and further in view of Tanabe et al. (US 5,002,647) and 
Steck et al. (US 6,258,861 Bl). 
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With respect to claims 2,3,60-64, Schucker and Takeuchi disclose a method of 
manufacturing an electrolyte as described above in Paragraph 4. However, Schucker and 
Takeuchi do not disclose the use of an electrically conductive porous substrate. Tanabe et al. 
teach a method of preparing a solid electrolyte by means of electrophoresis (an electrodeposition 
process). The process involves a powder of a starting material for the solid electrolyte in a 
solvent system, applying an electric field between an anode and a cathode provided in the solvent 
system, and thus causing the powder to be deposited on the surface of a substrate connected to 
the cathode terminal (charged electrode). Tanabe et al. teach the cathode can be selected form 
the group consisting of stainless steel, platinum plate, Zr(>2 and La-Sr-Co oxide. See Column 1, 
Lines 6-55, Column 4, Lines 16-29. Therefore, it would have been obvious to one of ordinary 
skill in the art to substitute a stainless steel for the yttria-stabilized zirconia as the substrate in the 
method disclosed by Schucker and Takeuchi, because Tanabe et al. teach zirconia and stainless 
steel are considered functionally equivalent substrates to be connected to the cathode in an 
electrophoresis process. 

Moreover, Schucker, Takeuchi and Tanabe do not teach or suggest the use of a porous 
stainless steel substrate. Steck et al. teach the use of a porous substrate material in the 
fabrication of a composite membrane in which polymer can be impregnated into the porous 
substrate and provides better mechanical strength as a result of intimate contact between the two 
components. See Column 2, Lines 20-47. Therefore, it would have been obvious to one of 
ordinary skill in the art to incorporate a porous stainless steel substrate onto the method of 
manufacturing an electrolyte of Schucker, Takeuchi and Tanabe, because Steck et al. teach the 
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use of a porous substrate to enhance the mechanical strength of the resulting electrolyte 
membrane. 

With respect to claim 4, Schucker teaches the substrate is electrically coupled to the 
charge electrode. See Paragraphs 31-33. 

With respect to claims 5,61, it is well known in the art that the electrophoretic deposition 
involves a starting material for the solid electrolyte in a solvent system, applying an electric field 
between an anode and a cathode provided in the solvent system, and thus causing the material to 
be deposited on the surface of a substrate connected to the cathode terminal (charged electrode). 
See Tanabe et al., Column 1, Lines 6-55. 

With respect to claims 6,7,62-64, Takeuchi et al. teach an ionic conducive material for 
use as a membrane in a fuel cell can be a polymeric compound, such as Nafion (a 
perfluorosulfonate ionomers material). See abstract, Paragraph 118. 

6. Claims 56,59 are rejected under 35 U.S.C. 103(a) as being unpatentable over Schucker 
(US 2002/0172871 Al) and Takeuchi et al. (US 2001/0014420 Al) as applied to claims 1,2,4- 
18,55,57,58,61-65 above, and further in view of Tanabe et al. (US 5,002,647). 

Schucker and Takeuchi disclose a method of manufacturing an electrolyte as described 
above in Paragraph 4. However, Schucker and Takeuchi only disclose the use of such polymeric 
electrolyte in electrochemical cells. Tanabe et al. teach the preparation of membrane by an 
electrophoresis process. The resulting electrolyte membrane can be used in a fuel cell, which 
comprises an anode, a cathode and a solid electrolyte. See Column 1, Lines 6-13. Therefore, it 
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would have been obvious to one of ordinary skill in the art to use the polymeric electrolyte of 
Schucker and Takeuchi onto a fuel cell system, because Tanabe et al. teach the resulting solid 
electrolyte can be used in high temperature type fuel cells. 

Response to Arguments 

7. Applicant's arguments filed on October 25, 2006 have been folly considered but they are 
not persuasive. 

Applicant 's principle arguments are 

(a) Schucker and Takeuchi do not appear to teach or suggest an electrodepositing 
process; 

(b) claim 2 does not recite an ionic conductive material as indicated in the Office Action; 

(c) the recitation "perfluorosulfonate ionomers particles "is not disclosed in the prior art. 

In response to Applicant's arguments, please consider the following comments. 

(a) The combination of Schucker and Takeuchi references teach the use of an 
electrophoretic deposition process to fabricate a polymeric electrolyte on a substrate, which is 
coupled to a charged electrode as stated in Paragraph 4 above. It is recognized in the art that the 
electrophoretic deposition is an electrodeposition process as evidenced by Tanabe. See Abstract, 
Column 1, Lines 6-55; 

(b) the recitation "conductive substrate" is interpreted to include both ionic and electric 
conductive substrates. Office personnel are to give claims their broadest reasonable 



Application/Control Number: 10/620,675 
Art Unit: 1745 



Page 7 of 8 



interpretation in light of the supporting disclosure. In re Morris, 127 F.3d 1048, 1054-55, 
44 USPQ2d 1023, 1027-28 (Fed. Cir. 1997). Also, limitations appearing in the specification but 
not recited in the claim are not read into the claim. See In re Zletz, 893F.2d 319, 321-22,13 
USPQ2d, 1320, 1322 (Fed. Cir. 1989); 

(c) Takeuchi et al. teach an ionic conducive material for use as a membrane in a fuel cell 
can be a polymeric compound, such as Nafion™. It is well known in the fuel cell art that the 
Nafion™ is a perfluorosulfonate ionomers. See Niu et al. (US 2006/0188774 Al), Paragraph 65; 
Fleckner et al. (US 6,589,682 Bl), Example 1; Naimer et al. (US 5,441,823), Column 2, Lines 
13-22. 

Conclusion 

8. Applicant's submission of an information disclosure statement under 37 CFR 1 .97(c) with 
the fee set forth in 37 CFR 1.1 7(p) on October 18, 2006 prompted the new ground(s) of rejection 
presented in this Office action. Also, Applicant's amendment necessitated the new ground(s) of 
rejection presented in this Office action. Accordingly, THIS ACTION IS MADE FINAL. See 
MPEP § 706.07(a) and § 609.04(b). Applicant is reminded of the extension of time policy as set 
forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
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will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dah-Wei D. Yuan whose telephone number is (571) 272-1295. 
The examiner can normally be reached on Monday-Friday (8:00-5 :00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick J. Ryan, can be reached on (571) 272-1292. The fax phone number for the 
organization where this application or proceeding is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Dah-Wei D. Yuan, 
December 13,2006 




DAH-WEI YUAN 
PRIMARY EXAMINER 



